Background A study of occupational respiratory symptoms in hairdressers was carried out in 26 salons in New Zealand. Methods A questionnaire was administered to 100 hairdressers and 106 office and shop workers, recording respiratory symptoms, demographic data, and smoking habits. Pulmonary function was measured before each shift. Results Hairdressers had a higher prevalence of asthma symptoms, diagnosed asthma, and asthma attacks in the previous 12 months, but these differences reduced markedly when adjusted for age, gender and smoking. Hairdressers had a significantly lower pulmonary function, even after adjustment for smoking, but this difference was entirely due to differences between hairdressers and office workers and there were no such differences between hairdressers and shop workers. Conclusions The excess symptom prevalence in hairdressers was largely due to the high smoking rates. Mean pulmonary function was lower in hairdressers but this finding requires further study.
INTRODUCTION
Hairdressers and other hairdressing industry workers are exposed to chemicals that are known to affect the respiratory system. 1 " 6 Moreover, several studies of hairdressers have shown an excess risk for occupational asthma, 2 " 6 and other respiratory diseases. 7 " 11 It is unclear which specific exposures are causally related to occupational asthma in hairdressers and hairdressing workers. Persulphates have been suggested as a possible important causative agent. 4 " 6 However, hairdressers are exposed to many other chemicals found in hairsprays and setting agents, 8 " 10)12 hair colourings, 4 ' 7 ' 8 ' 13 and permanent wave solutions, 11 which can potentially affect respiratory health. ' 13 have reported occupational respiratory disease and/or rhino-conjunctivitis in hairdressers, but these findings are not consistent and the relevant aetiological agents are uncertain. For example, there has been continuing debate over whether hairspray and hair lacquers can cause occupational respiratory symptoms in hairdressers. 8 " 10 ' 12 ' 14 We have therefore conducted a study documenting respiratory symptoms and measuring lung function in a group of New Zealand hairdressers and hairdressing workers. These were compared to a group of office and shop workers, and in both groups work-related respiratory symptoms and pulmonary function were analysed, and adjusted for demographic factors and smoking history.
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staff at each of the 26 salons including hairdressers, apprentices, assistants, managers and receptionists took part. A comparison group of shop and office workers (n = 106) were selected from six workplaces, all of whom agreed to participate.
A modification of a standard questionnaire 15 was administered to each participant, recording demographic data, current respiratory symptoms, work history and workplace exposures. Asthma was defined as waking with shortness of breath, an asthma attack in the last year, or currently taking asthma medication. Chronic bronchitis was defined as regular phlegm production at any time during the day or night for at least 3 months of the year and for at least 2 years. Work-related respiratory symptoms were defined as wheezing or chest tightness, which improved on days off work. Smokers were defined as study participants currently smoking at least one cigarette per day, one cigar per week or one ounce of tobacco per month. Ex-smokers were defined as study participants who were not current smokers but had been smokers (according to the above definition) for as long as a year.
Pulmonary function testing was performed at the start of the working day (this was between 9.00 and 10.00 am in almost all cases), using a calibrated portable spirometer (Alpha Spirometer, Vitalograph). Forced expiratory volume (FEVi), forced vital capacity (FVC), forced expiratory flow rate at 25-75% of the FVC (FEF25-75) and peak expiratory flow (PEF) were measured with each subject in the standing position, before the work shift. The best of three forced expiratory manoeuvres were used.
All data were double entered and verified using Epi Info, 16 and SAS 17 was used for data analysis. The mean pulmonary function values were adjusted for age and height as a continuous variable, smoking habit in three groups (current, ex-smoker and non-smokers), and ethnicity in two groups (European and non-European, which includes both Maori and other Polynesians) in an analysis of covariance (ANCOVA). This calculates what the mean values would have been if the age, height, smoking, ethnicity and spirometer distributions were the same in the groups being compared, for example, hairdressing and non-hairdressing workers. Continuous variables were compared between the groups by estimating the mean and standard deviation and the associated unpaired t-test. Prevalence odds ratios were calculated using the Mantel -Haenszel method 18 and logistic regression. 19 Predicted pulmonary function values were based on the European Respiratory Society normal values. 20 All subjects gave written informed consent and the Wellington Ethics Committee approved the study.
RESULTS
Of the 100 hairdressing workers and the 106 controls, all completed the questionnaire and 83 (83%) of the hairdressing workers and 93 (88%) of the controls performed pulmonary function testing. Population characteristics are listed in Table 1 , which shows that there were significant differences in gender, smoking and age between hairdressing workers and the control group. The analysis was therefore standardized for these variables. Table 2 shows that there were elevated odds ratios for asthma symptoms (with the exception of wheezing in the last 12 months) for hairdressers, but that these differences disappeared when the data were adjusted for age, gender and smoking. Work-related wheezing and chest tightness, woken by an attack of shortness of breath, an asthma attack in the last 12 months, asthma, and woken by coughing in the last 12 months were all more common in the hairdressing workers, but again these differences largely disappeared when the data were adjusted for age, gender and smoking. Table 3 shows that lung function at the start of the working day for the hairdressing workers was significantly lower than for the comparison group. For example, the standardized mean FEV! was 3.23 (SE = 0.05) in the hairdressing workers compared with 3.47 (SE = 0.05) in the comparison group. The control group data was also analysed separately for office and shop workers (not shown in table) and it showed that the mean FEVi in hairdressers was significantly lower than in the office workers (« = 78, mean = 3.54, SE = 0.05, P< 0.001) but not when compared to the shop workers (n=17, mean = 3.16, SE = 0.10, P=0.73). There were similar findings for the other lung function measures (not shown in table) with lower values in the hairdressers than in the comparison group office workers, but similar values in the hairdressers and comparison group shop workers. Baseline lung function of hairdressing workers was negatively associated with the number of years spent in the hairdressing industry (not shown), but: after adjusting for gender, smoking, height and age these associations disappeared (Table 4) .
DISCUSSION
This study did not find a consistent association between working in the hairdressing industry and occupational respiratory symptoms. There were significantly lower mean pulmonary function values in hairdressing workers but this was entirely due to a lower mean pulmonary function in hairdressers compared to office workers and Abbreviations are as given in the footnote to Table 3 .
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there were no differences between hairdressers and shop workers.
The results from our study differ from those found in other cross-sectional studies which have found increased respiratory symptom prevalence in hairdressers, even after adjustment for smoking.
23 ' 6 ' 9 ' 12 In particular, our findings for respiratory symptom prevalence differ from those of a historical cohort study conducted by Leino et al., in Finland. 2 This study used a self-administered postal questionnaire, which compared the respiratory symptoms in 1980 and 1995 of 3484 female hairdressers with 3357 female shop workers. Leino et al. found that the relative risk of asthma and chronic bronchitis among the hairdressers, compared with the comparison group, was 1.7 in 1980, and was still 1.7 in 1995, even after adjusting for smoking. However, a cross-sectional study of 355 hairdressers and 583 saleswomen conducted by the same group 3 found a higher risk of chronic bronchitis in hairdressers but no excess risk of asthma (OR = 0.9).
A cross-sectional study by Palmer et al. in Utah   12 compared the demographic data, respiratory symptoms, chest X-rays and pulmonary function tests of 475 cosmetologists to 569 retail clerks, clerks and students.
Cosmetologists are a comparable group to hairdressers in terms of exposure, as they perform a variety of services including chemical processes such as bleaching, colouring of hair and permanent waving. 21 This group was found to have increased prevalence of chronic respiratory symptoms, and employment as a cosmetologist was significantly related to increased prevalence of respiratory symptoms. The FVC and FEVj values were both normal for cosmetologists and the control group, but there were significant reductions in pulmonary function for employees of small salons compared to employees of large salons and students.
These differences between the findings of our crosssectional study and those of Palmer et al., 12 Leino et al. 3 and the historical cohort study of Leino et al. 2 are puzzling. Whereas the historical cohort study by Leino et al. 2 is apparently the only formal study to find significantly elevated risks of asthma in hairdressers, all three studies 2 ' 3 ' 12 found significantly elevated prevalences of chronic bronchitis symptoms, even after adjusting for smoking. In contrast, we found little evidence of such an increased symptom prevalence for asthma or chronic bronchitis after adjusting for smoking. The reasons for these differences are unclear, although it should be noted that the prevalence of smoking in hairdressers in our study was remarkably high, and Palmer et al., 12 noted that the differences they observed in chronic bronchitis symptoms, between hairdressers and comparison subjects, were greatest among nonsmokers. Thus, if the effects of hairdressing on respiratory symptoms are relatively greater in nonsmokers, it is possible that we did not observe an increased prevalence because of the small number of non-smokers. It is also possible that exposures for hairdressing workers in New Zealand salons may be different to diose in Utah and Finland.
However, we found significantly lower baseline pulmonary function values in hairdressers, even after standardizing for smoking. These findings should be regarded with considerable caution because they represented a difference between hairdressers and office workers, while there were no differences between hairdressers and shop workers. Moreover, there was no evidence that the low baseline pulmonary function values in hairdressing workers were associated with the number of years worked in the hairdressing industry. Nevertheless, the possibility of a chronic effect on pulmonary function values over time in hairdressing workers cannot be ruled out, since the comparison with shop workers involved a small number, and a healthy worker effect may have contributed to the lack of association with the duration of employment. 22 The studies of Leino et al. 2 ' 3 did not include pulmonary function measurements, whereas Palmer et al. 12 conducted lung function measurements but found no differences between hairdressers and comparison subjects in this regard.
To conclude, results of the current study did not show an association between working in the hairdressing industry and asthma or other respiratory symptoms, after adjustment for smoking status, and therefore differed from other cross-sectional studies of hairdressers. In addition, a significandy lower mean baseline pulmonary function of hairdressing workers compared to the comparison group was found, but this finding requires further study. Thus, further studies should be conducted to explore the occupational exposures of hairdressing workers, including cohort studies to monitor the changes over time in respiratory symptoms and pulmonary function of young hairdressing apprentices and assistants.
